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(54) Water pump 

(57) To provide a water pump capable of preventing 
coolant leaked from a shaft sealing member from invad- 
ing a bearing by a simple constitution, in a water pump 
101 in which an outer ring 140b of a bearing 140 is at- 
tached to an inner peripheral face 110a of a pulley 110, 
an inner ring 140a of the bearing 140 is attached to an 
outer peripheral face 1 63b of a cylindrical portion 1 63 of 
a housing 160 and a shaft sealing member 150 is at- 
tached to an inner peripheral face 1 63a of the cylindrical 
portion 163. 




Printed by Jouve, 75001 PARIS (PR) 



BNSDOCID: <EP 1 188931 A2J_> 



EP 1 188 931 A2 



Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a water pump 
for circulating a coolant of an internal combustion en- 
gine. 

DESCRIPTION OF THE RELATED ART 



[0002] In Japanese Patent Laid-Open No. 
262096/1992. there is disclosed a water pump in which 
h support portion in a cylindrical shape surrounding a 
totaling shaft is provided at a pump case, an outer end 
ol the rotating shaft projected outwardly from the sup- 
port portion, is integrally coupled with a pulley formed in 
a cylindrical shape surrounding the support portion, a 
bearing .s interposed between an inner face of the pulley 
and an outer face ol the support portion and only a seal 
mombei arranged concentrically with the bearing is in- 
terposed between an inner face of the support portion 
and the rotating shaft. 

[0003] As shown by Fig. 12, the water pump disclosed 
in Japanese Patent Laid-Opcn No. 262096/1 992. is pro- 
vided with the support portion or a body 2A fixed to an 
attaching face of a cylinder block of an internal combus- 
tion engine, a pulley portion 40A rotated by a transmis- 
sion member, a shaft portion 50A in a solid shape coax- 
ially connected to a central region of the pulley portion 
40A a bearing 6A provided between the body 2A and 
the pulley portion 40A for making the pulley portion 40A 
rotatable relative to the body 2A and a rotating blade 
member 8A fitted and fixed to the shaft portion 50A. 
When a crankshaft of the internal combustion engine is 
driven a belt 49 A constituting the transmission member 
hung at the crankshaft and the pulley portion 40A is op- 
erated to circulate to thereby rotate the pulley portion 
40A When the pulley portion 40A is rotated, the shaft 
portion 50A connected to the pulley portion 40A is rotat- 
ed in the same direction and the rotating blade member 
8A is rotated in a pump chamber of the internal combus- 
tion engine. As a result, pumping operation is achieved. 
[0004] Further, according to Japanese Patent Laid- 
OpenNo. 149822/1 990, there is disclosed a water pump 
in which a pulley is arranged in a state of surrounding a 
bearing support portion of a pump housing, a drain hole 
is formed at a lower portion of a buffer chamber formed 
between a seal member arranging portion and a bearing 
arranging portion of the bearing support portion, the 
drain hole is opened to an inner face of the pulley and 
a water storing portion is formed at the inner face of the 
pulley. 

[0005] Meanwhile, according to the conventional wa- 
ter pumps, when a coolant leaked from a shaft sealing 
member (mechanical seal) invades the bearing, there is 
caused a drawback in which the bearing is corroded, the 
sliding resistance is increased or the bearing is destruct- 
ed. 



[0006] Therefore, according to the conventional water * 
pumps, in order to prevent the coolant leaked from the 
shaft sealing member from invading the bearing, a plu- 
rality of seal members are interposed between an inner 
5 face of a support portion of the housing and the rotating 
shaft other than the shaft sealing member. However, al- 
though according to such a constitution, the coolant can 
be prevented from invading the bearing, there poses a 
problem that a number of parts attached to the housing 
10 is increased, shapes or fabrication of the parts become 
complicated and cost of the parts is increased since both 
of the shaft sealing member and the seal members are 
needed. 

[0007] Further, according to the water pump shown in 
15 Fig 1 2, the shaft portion in the solid shape projected to 
the side of the pump chamber and the pulley portion are 
separate from each other, when the water pump is inte- 
grated, the pulley portion and the shaft portion in the 
solid shape are successively connected and therefore, 
20 aspects of light-weighted formation and integration per- 
formance are not necessarily satisfactory. 
[0008] In addition thereto, according to the water 
pump of the conventional technology (for example, Jap- 
anese Patent Laid-Opon No. 149822/1990), a liquid 
25 leaked from the water storing portion formed at the inner 
face of the pulley reaches a belt engaging face of the 
pulley by way of an outer peripheral face of the pulley. 
As is well known, transmission of rotational force by the 
pulley is carried out by rotating the shaft by friction force 
30 operated between the belt and the pulley by the belt con- 
stituting rotational force transmitting means and there- 
fore when the liquid is adhered to the belt engaging face 
of the pulley, there is a concern of reducing the friction 
force and causing loss in transmitting the rotational 
35 force. Further, the belt is generally constituted by rubber 
and therefore, there poses a problem that the belt is 
swollen by adhering the liquid and its strength is low- 
ered. 



40 SUMMARY OF THE INVENTION 

[0009] Therefore, it is a technical problem of the in- 
vention to provide a water pump capable of preventing 
coolant leaked from a shaft sealing member from invad- 
45 ing a bearing by a small-sized, light-weighted and sim- 
ple constitution. 

[0010] Further, it is a technical problem of the inven- 
tion to be resolved, in addition to the above-described- 
problem, to provide a water pump capable of ensuring 

so drawability of a shaft portion integrally formed with a pul- 
ley portion of a pulley member and advantageous in 
shortening a length of the shaft portion. 
[0011] Further, it is a technical problem of the inven- 
tion to provide a water pump capable of preventing a 

55 liquid leaked from a shaft sealing memberf rom reaching 
a belt engaging face by a small-sized, light-weighted 
and simple constitution. 

[0012] According to an aspect of the invention, the 
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kbove-described problems are resolved by providing a 
water pump comprising: 

a pulley rotated by receiving a torque from a drive 
source and having a shaft portion which is integrally 
formed therewith and extended in a shaft core di- 
rection at a central portion thereof; 
an impeller fixed to the shaft portion and rotated in- 
tegrally with the shaft portion; 
a body forming a water chamber arranged with the 
impeller; 

a cylindrical portion provided by projecting from the 
body in a cylindrical shape; 

a bearing rotatably supporting the pulley at the cy- 
lindrical portion; and 

a shaft sealing member for sealing the bearing 
against the water chamber; 

wherein the shaft sealing member is attached to 
either one of an inner peripheral face and an outer pe- 
ripheral face of the cylindrical portion . 
[0013] Preferably, the shaft portion includes a hollow 
chamber, the impeller includes a central boss portion 
and blades and the central boss portion is fitted to an 
inner portion of the shaft hollow chamber of the shaft 
portion. 

[0014] An outer ring of the bearing is attached to an 
inner peripheral face of the pulley, an inner ring thereof 
is attached to an outer peripheral face of the cylindrical 
portion and the shaft sealing member is attached to an 
inner peripheral face of the cylindrical portion and the 
pulley is provided with a projected portion projected to 
an outer side in a diameter direction in a space between 
the shaft sealing member of the pulley and the bearing. 
[0015] According to a preferable example of the in- 
vention, the inner ring of the bearing is attached to the 
outer peripheral face of the cylindrical portion formed at 
the body and the shaft sealing member is attached to 
the inner peripheral face of the cylindrical portion and 
therefore, at least portions of the shaft sealing member 
and the bearing in the axial direction, which have con- 
ventionally been arranged at positions extended in the 
axial direction, can be arranged to overlap and the 
length of the shaft portion of the water pump in the axial 
direction can be shortened. Thereby, the water pump is 
downsized and its mountability can be promoted. 
[0016] The pulley member used in the invention is 
provided with a pulley portion rotated by a wrapping 
transmission member such a belt and the shaft portion 
integral with the pulley portion. The shaft portion is pro- 
vided at a central region of the pulley portion by 
squeeze-drawing substantially coaxially therewith. The 
shaft portion is constituted by a cylindrical shape pene- 
trated in the axial length direction and is provided with 
the shaft hollow chamber extended in the axial length 
direction, a front end opening disposed on a front end 
side of the shaft hollow chamber and a base end open- 
ing disposed on a base end side of the shaft hollow 



chamber. In this way, the shaft portion is constituted by 
the cylindrical shape penetrated in the axial length di- 
rection and is constituted by unbottomed hollow shape 
which is not provided with a bottom wall portion and 
5 therefore, in comparison with a case of a bottomed hol- 
low portion having the bottom wall portion, squeeze- 
drawability of a peripheral wall of the shaft portion is ex- 
cellently ensured. 

[0017] Further, a central boss portion of a rotating 
10 blade member is fitted to an inner portion of the shaft 
hollow chamber of the shaft portion of the pulley mem- 
ber and therefore, in comparison with the case in which 
the central boss portion of the rotating blade member is 
fitted to an outer portion of the shaft portion of the pulley 
15 member, a projecting degree of projecting a front end 
portion in the axial length direction of the shaft portion 
to a side of the rotating blade member is reduced and 
therefore, the constitution is advantageous in shortened 
formation of the axial length of the shaft portion and also 
20 in this regard, the squeeze-drawability of the shaft por- 
tion is excellently ensured. 

[0018] Further according to a preferable example of 
the invention, a liquid leaked from the shaft sealing 
member is dropped at a portion, provided at the pulley 
25 and projected to an outer side in the diameter direction. 
Thereby, a water cutting effect is achieved andthe-liquid 
can be prevented from adhering to the belt by flowing 
the liquid to the belt engagingface of the pulley engaged 
with the belt. 

30 [0019] The projected portion of the pulley a can store 
the liquid by an amount of its volume (predetermined 
amount) . At this occasion, the level of the stored liquid 
can always be made to be lower than the inner periph- 
eral face of the belt engaging face by adjusting means 
35 and therefore, the stored liquid can be prevented from 
invading the inner peripheral face of the belt engaging 
face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0020] 

Fig. 1 is a sectional view of a water pump showing 
a first embodiment of the invention; 
45 Fig. 2 is a sectional view of a water pump showing 
a second embodiment of the invention; 
Fig. 3 is a sectional view of essential portions of a 
water pump showing a third embodiment of the in- 
vention; 

50 Fig. 4 is a sectional view of essential portions of a 
water pump showing a fourth embodiment of the in- 
vention; 

Fig. 5 is a sectional view of a water pump according 
to a fifth embodiment; 
55 Fig. 6 is a sectional view of a water pump according 
to a sixth embodiment; 

Fig. 7 is a sectional view of a water pump according 
to a seventh embodiment; 
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Fig. 8 is a sectional view of a water pump showing 
an eighth embodiment of the invention; 
Fig. 9 is a front view of the water pump showing the 
eighth embodiment of the invention; 
Fig. 1 0 is a sectional view of a water pump showing 
a ninth embodiment of the invention; 
Fig. 11 is a front view of the water pump showing 
the ninth embodiment of the invention; and 
Fig. 1 2 is a sectional view of a water pump accord- 
ing to a conventional technology. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0021] Fig. 1 is a sectional view of a water pump show- 
ing a first embodiment of the invention. 
r0022] In Fig. 1 , a water pump 1 01 is constituted by a 
pulley 1 1 0, an impeller 130, a bearing 140, a shaft seal- 
ing member 150, a housing (body) 160 and a seal mem- 
ber 180. 

[0023] The pulley 110 is formed in a shape of a cylin- 
drical cup and at center of the bottom face, there is 
formed a shaft portion 120 projected in a cylindrical 
shape in a direction remote from the bottom face. Outer 
peripheral faces of the shaft portion 120 and the pulley 
110 are concentrically arranged. The pulley 110 is 
formed by Dressing a plate-like member such as a steel 
plate subjected to a corrosion resistant processing. 
Namely, the pulley 110 having a pulley member and the 
shaft portion 120 is formed from one sheet of a metal 
plate member by a pressing and/or squeezing process. 
The shaft portion 120 is formed in a shape of a hollow 
cylinder as illustrated. 

[0024] The impeller 130 is an impeller of a so-to- 
speak open type having a base portion 130b and several 
sheets of blades 130c projected therefrom. There is 
formed a recess portion 1 30a for attaching the shaft por- 
tion 1 20 at center of the base portion 1 30b of the impeller 
130 The recess portion 130a and the shaft portion 120 
are attached unrotatably relative to each other by press- 
fitting in this embodiment. 

[0025] The housing 1 60 is constituted by a main body 
portion 162 having a suction port, a delivery port, not 
illustrated and a recess portion 161 and a body bottom 
portion 164 attached to an end face of the main body 
portion 1 62. The main body portion 1 62 may be formed 
by an aluminum die-cast product or may be constituted 
integrally with a cylinder block or a timing belt case of 
an engine. 

[0026] The body bottom portion 164 is formed sub- 
stantially in a shape of a circular disk and a cylindrical 
portion 1 63 having a diameter smaller than an outer di- 
ameter of the main body portion 1 62, is formed to project 
in a direction remote from the main body portion 162 at 
a vicinity of its center. The body bottom portion 164 is 
formed by pressing a plate-like member such as a steel 
plate subjected to a corrosion preventive processing. 
The main body portion 162 and the body bottom portion 



164 are coupled by bolts, not illustrated, via the seal ' 
member 180. Thereby, there is formed a space main- 
taining water-tightness between the recess portion of 
the main body portion 162 and the body bottom portion 

5 [00271 The space constitutes a water chamber 170 
and the impeller 130 is arranged in the water chamber 

m028] An inner peripheral face 1 63a of the cylindrical 
10 portion 1 63 of the body bottom portion 1 64, is attached 
with an outer peripheral face 150b of the shaft sealing 
member 1 50 unrotatably relative to each other by press- 
fitting Further, also an outer peripheral face of the shaft 
portion 120 is attached with an inner peripheral face 
is 1 50a of the shaft sealing member 1 50 similarly by press- 
fitting Here, the inner and the outer peripheral faces 
150a and 150b are made rotatable relative to each oth- 
er although not illustrated. The shaft portion 120 is ro- 
latably supported relative to the housing 1 60 by the shaft 
20 sealing member 150. Here, the shaft sealing member 
150 is a publicly-known mechanical seal. 
[0029] Further, an outer peripheral face 163b of the 
cylindrical portion 163 of the body bottom portion 164 is 
attached with an inner ring 140a unrotatably relative to 
25 each other by press-fitting. Meanwhile, an inner periph- 
eral face of the pulley 11 0 is attached with an outer ring 
1 40b of the bearing 1 40 unrotatably relative to each oth- 
er by press-fitting. Here, the bearing 140 is a publicly- 
known rolling bearing. 
30 [0030] Thereby, the pulley 110 is supported by the 
housing 1 60 rotatably relative to each other by the bear- 
ing 140. 

[0031] With regard to positions of the shaft sealing 
member 150 and the bearing 140, in the axial direction, 
35 at least portions of respective members are arranged to 
overlap. 

[0032] Next, an explanation will be given of operation 
of the first embodiment. 

[0033] The pulley 110 is rotated by rotational force 
40 transmitted from an output shaft of an engine, not illus- 
trated via the belt, not illustrated, expanded to an outer 
peripheral face of the pulley 110. With rotation of the pul- 
ley 110, the shaft portion 120 integrally formed with the 
pulley 11 0 is also rotated in the same direction. Further, 
45 the impeller 130 integrated with the shaft portion 1 20 is 
rotaied in the water chamber 1 70 in the housing 1 60. 
[0034] Now, the coolant is filled in the water chamber 
170 and therefore, by centrifugal force produced by ro- 
tating the impeller 1 30, the coolant disposed at a vicinity 
so of a center of the water chamber 1 70 is delivered by the 
impeller 130 in an outer peripheral direction of the im- 
peller 130. In this way, there is produced pumping op- 
eration by the centrifugal force from the center of the 
impeller 1 30 to its outer side. Thereby, there is produced 
55 a pressure difference between the vicinity of the rota- 
tional center of the impeller 130 and rts outer penpheral 
side in the water chamber 1 70 and the coolant is sucked 
from an intake port, not illustrate, provided atthe vicinity 
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of the rotational center of the impeller 1 30 into the water 
pump 101 . 

[0035] Further, the coolant is pressurized to the outer 
peripheral side by the pumping operation of the impeller 
130 and supplied from a delivery port, not illustrated, 
provided on the outer peripheral side to respective por- 
tions to be cooled of the engine. 
[0036] Whereas the coolant is filled in the water cham- 
ber 170, the pulley 110 is opened through a plurality of 
openings 110a to the atmosphere. However, an interval 
between the main body portion 1 62 and the body bottom 
portion 164 is hermetically closed by the seal member 
1 80 and the shaft portion 120 is hermetically closed by 
arranging the shaft sealing member 150. 
[0037] As described above, according to the first em- 
bodiment, the bearing 140 and the shaft sealing mem- 
ber 150 are attached to the same member, that is, the 
outer peripheral face 163b and the inner peripheral face 
163a of the cylindrical portion 163 of the body bottom 
portion 164. Thereby, the bearing 140 and the shaft 
sealing member 150 which has been arranged to align 
in the axial direction conventionally, can be arranged at 
the same position in the axial direction at least partially, 
that is, the both members can be arranged to overlap in 
the axia! direction. Therefore, the length of the water 
pump 101 in the axial direction can be shortened and 
mountability of the water pump 1 to the engine can be 
promoted. 

(Second embodiment) 

[0038] Fig. 2 is a sectional view of a water pump 201 
showing a second embodiment of the invention. Fig. 2 
differs from Fig. 1 only in portions of shapes of a shaft 
portion 220 and a body bottom portion 264, the other 
constitution is the same as that of the first embodiment 
and therefore, there are used numerical notations pro- 
duced by adding 200 to numeral notations of Fig. 1 and 
an explanation will be omitted with regard to a constitu- 
tion duplicated with that of the first embodiment. 
[0039] In Fig. 2, there is provided a through hole 220b 
at an end face 220a of the shaft portion 220. The through 
hole 220b is used in attaching an impeller 230 to the 
shaft portion 220 unrotatably relative to each other by 
press-fitting for positioning the impeller 230 in the axial 
direction. When a clearance between a blade 230c of 
the impeller 230 and a housing 260 is large, a pumping 
function of the impeller 230 is deteriorated and when the 
clearance is small, there is a possibility of making the 
impeller 230 collide with the housing 260. Therefore, 
high accuracy is needed in a position of attaching the 
impeller 230 and the shaft portion 220 in the axial direc- 
tion. 

[0040] However, by providing the through hole 220b 
atthe endface220a of the shaft portion 220, the impeller 
230 and the shaft portion 220 can be attached while 
measuring positions thereof by inserting a jig and ac- 
cordingly, the impeller 230 can be attached thereto ac- 



curately in its position in the axial direction. 
[0041] Meanwhile, a distance between a pulley 210 
and the impeller 230 in the axial direction is determined 
by a length of the shaft portion 220 connecting the both 

5 members . Therefore, a length to some degree is need- 
ed in the shaft portion 220. However, when a slender 
hollow shape is formed from a plate-like member by 
pressing, wrinkle or crack may be caused at a portion 
constituting a bottom of the slender hollow shape (cor- 

10 responding to the end face 220a of the shaft portion 
220) . Therefore : by providing the through hole 220b at 
the end face 220a of the shaft portion 220, wrinkle or 
crack can be prevented from causing and formability in 
forming the pulley 210 can be promoted. 

15 [0042] Further, at a side end face of a cylindrical por- 
tion 263 of the body bottom portion 264 on the side of 
the pulley 210, there is provided, a flange portion 265 
integrally formed by being folded to bend in a direction 
of contracting its diameter more than a diameter of an 

20 outer peripheral face 250b of a shaft sealing member 
250 over an entire periphery of the cylindrical portion. 
There is formed a space 266 in a shape of a groove by 
the flange portion 265, the shaft sealing member 250 
and an inner peripheral face 263a of the cylindrical por- 

25 tion 263. The space 266 in the groove-like shape oper- 
ates as follows. Very small leakage of the coolant may 
be caused at the shaft sealing portion 250 as its char- 
acteristic. 

[0043] However, the coolant leaked from the shaft 
30 sealing member 250 is temporarily stored at the g roove- 
like space 266 by the groove-like space 266 formed by 
the shaft sealing member 250, the inner peripheral face 
263a of the cylindrical portion 263 and the flange portion 
265. An amount of the coolant leaked from the shaft 
35 sealing member 250 is very small and therefore, the 
coolant hardly overflows from the groove-like space 266 
and reaches a vicinity of a bearing 240. 
[0044] Further, the leaked coolant stored at the 
groove-like space 266 evaporates by friction heat gen- 
40 erated by rotating the bearing 240, discharged to out- 
side from holes 21 0a formed at the pulley 21 0 and the 
leaked coolant does not reach the vicinity of the bearing 
240. 

[0045] As described above, according to the second 
45 embodiment, by providing the through hole 220b at the 
end face 220a of the shaft portion 220, there can be pro- 
moted accuracy in the attaching position in the axial di- 
rection when the impeller 230 is attached to the shaft 
portion 220 and the formability of the shaft portion 220 
so and the pulley 210 can be promoted. 

[0046] Further, by providing the flange portion 265 
formed by folding to bend the end face of the cylindrical 
portion 263 on the side of the pulley 210 in the direction 
of contracting the diameter more than the diameter of 
55 the outer peripheral face 250b of the shaft sealing mem- 
ber 250 over the entire periphery of the cylindrical por- 
tion 263, there can be provided the groove-like space 
266 capable of temporarily storing the coolant leaked 
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from the shaft sealing member 250 and the leaked cool- 
ant can be prevented from invading the vicinity of the 
bearing 240. 

(Third embodiment) 

[0047] Fig. 3 is a sectional view of essential portions 
of a water pump 301 showing a third embodiment of the 
invention. Fig. 3 differs from Fig. 1 partially in a shape 
of a body bottom portion 364 and the other constitution 
is the same as that of the first embodiment and there- 
fore, there are used numeral notations produced by at- 
taching 300 to numeral notations of Fig. 1 and an expla- 
nation will be omitted with regard to a constitution dupli- 
cated with that of the first embodiment. 
[0048] In Fig. 3, at an end face of a cylindrical portion 
363 of the body bottom portion 364 on the side of a pul- 
ley 31 0, there is provided a flange portion 365 integrally 
formed by being folded Lo bend lo a direction of enlarg- 
ing its diameter more than the diameter of an inner ring 
340a of a bearing 340. A clearance between the flange 
portion 365 and the bearing 340 in the axial direction is 
formed to be very small. Thereby, there can be formed 
a labyrinth shape 366 having a very small clearance be- 
tween an end face of the bearing 340 on the side of the 
pulley 310 and an end face of the flange portion 365 on 
a side of a housing 360. By the labyrinth shape 366, the 
coolant ieaked from a shaft sealing member 350 is dif- 
ficult to invade an end face of the bearing 340. 
[0049] As described above, according to the third em- 
bodiment, by the flange portion 365 integrally formed by 
being folded to bend in the direction of enlarging the di- 
ameter of the end face of the cylindrical portion 363 of 
the body bottom portion 364 on the side of the pulley 
310 more than the inner ring 340a of the bearing 340, 
the labyrinth shape 366 can be formed at the end face 
of the bearing 340 on the side of the pulley 31 0. Thereby, 
the coolant produced and leaked from the shaft sealing 
member 350 can be prevented from invading from the 
end face of the bearing 340 to inside of the bearing 240. 

(Fourth embodiment) 



[0050] Fig. 4 is a sectional view of a water pump show- 
ing a fourth embodiment of the invention. 
[0051] Fig. 4 differs from Fig. 1 partially in a shape of 
a body bottom portion 464, the other constitution is the 
same as that of the first embodiment and therefore, 
there are used numerical notations produced by adding 
400 to numeral notations of Fig. 1 and an explanation 
will be omitted with regard to a constitution duplicated 
with that of the first embodiment. 
[0052] The body bottom portion 464 is provided with 
a cylindrical portion 467 having a small diameter at- 
tached with an inner ring of a bearing 440. Further, there 
is provided a cylindrical portion 468 having a large di- 
ameter attached with an outer peripheral face of a shaft 
sealing member 450 further to the side of a main body 



462 The cylindrical portions 467 and 468 are const.tut- < 
ed by a member the same as that of the body bottom 
portion 464. The cylindrical portion 467 having the small 
diameter and the cylindrical portion 468 having the large 
5 diameter are formed in a step-like shape. 

[0053] Thereby, a shaft sealing member 450 and the 
bearing 440 can be arranged to overlap in their diameter 
directions and therefore, the size of a pulley 410 in the 
diameter direction can be reduced. Thereby, the mount- 
w ability of the water pump to the engine can be promoted. 
[0054] Further, the inner diameter of the bearing may 
be smaller than the outer diameter of the shaft sealing 
member and therefore, the bearing can be downsized 
and mass and cost thereof can be reduced. 

15 

(Fifth embodiment) 

[0055] A specific explanation will be given of a fifth 
embodiment of the invention in reference to Fig. 5 as 

20 foilOW. 

[0056] A cylinder block 510 constituting an internal 
combustion engine 501 which is a base portion attached 
with a water pump, is formed with a pump chamber 511 
communicating with a cooling water path to open at an 
25 attaching face 513. 

[0057] In Fig. 5, an arrow mark X1 direction indicates 
a direction directed from outside to an inner portion of 
the cylinder block 51 0 of the internal combustion engine 

501 in an axial length direction of a shaft portion 550. 
30 An arrow mark X2 direction indicates a direction from 

the inner portion of the cylinder block 51 0 of the internal 
combustion engine 501 to outside in the axial length di- 
rection of the shaft portion 550. 

[0058] The water pump is fixed to the attaching face 
35 51 3 of the cylinder block 51 0 and is provided with a body 

502 a pulley member 504, a bearing 506 and a rotating 
blade member 508. The body 502 is fixed to the attach- 
ing face 513 of the cylinder block 510 constituting the 
internal combustion engine 501 by bolts, not illustrated, 

40 penetrating attaching holes 502x. The body 502 is 
formed by pressing or form-rolling one sheet of a plate 
member made of metal (generally, steel species). 
[0059] The body 502 is provided with an attaching 
flange portion 520 provided to the attaching face 513 of 
45 the cylinder block 510 via a seal portion 514 in a ring- 
like shape and a cylindrical portion 521 formed at a cen- 
tral region of attaching flange portion 520. 
[0060] The cylindrical portion 521 is constituted by a 
shape of a stepped hollow cylinder and is provided with 
so a first cylindrical portion 522 along the axial length di- 
rection, a second cylindrical portion 523 along the axial 
length direction having a diameter set to be smallerthan 
a diameter of the first cylindrical portion 522, a third cy- 
lindrical portion 524 along the axial length direction hav- 
55 ing a diameter set to be smaller than the diameter of the 
second cylindrical portion 523, a first erected wall por- 
tion 525 along a direction orthogonal to the axial direc- 
tion connecting the first cylindrical portion 522 and the 



6 



BNSDCCID: <EP. 1 188331 A2_l_> 



11 



EP 1 188 931 A2 



12 



second cylindrical portion 523 and a second erected 
wall portion 526 along the direction orthogonal to the 
axial direction connecting the second cylindrical portion 
523 and the third cylindrical portion 524. 
[0061] The pulley member 504 is made of metal and 5 
is provided with a pulley portion 540 rotated by a bett 
549 as a wrapping transmission member circulated by 
a crankshaft of the internal combustion engine 501 and 
is provided with a shaft portion 550 constituting a shape 
of a hollow cylinder penetrating in the axial length direc- 10 
tion. The pulley member 504 comprising the pulley por- 
tion 540 and the shaft portion 550 is formed from one 
sheet of a plate member made of metal. The pulley por- 
tion 540 is provided with an outer ring portion 541 along 
the axial length direction and an erected wall portion 542 15 
along the direction orthogonal to the axial direction and 
is formed by pressing. 

[0062] The shaft portion 550 is formed in a shape of 
a hollow cylinder by squeeze-drawing and is formed 
substantially corfxinhy with the pulley portion 540 to be 20 
continuous from an inner peripheral side of the erected 
wall portion 542 of the pulley port on 540. The shaft por- 
tion 550 is provided with h snnf! hollow chamber 551 
partitioned by a peripheral wal ard extended in the axial 
length direction, a front end opening 552 disposed on a 25 
front end side (side of the cylinder block 510 of the in- 
ternal combustion engine 501 ) of the shaft hollow cham- 
ber551 and a base end opening 553 disposed on a base 
end side (side reverse to the cylinder block 510 of the 
' internal combustion engine 501) of the shaft hollow 30 
chamber 551. 

[0063] The shaft portion 550 is light-weighted by con- 
stituting a cross-sectional face thereof by a hollow cy- 
lindrical shape in a circular shape. Therefore, the diam- 
eter of the shaft portion 550 is substantially made con- 35 
stant along the axial length direction however, the di- 
ameter is not limited thereto. According to the embodi- 
ment as shown by Fig. 5 : although a front end 550p of 
the shaft portion 550 is extended in the arrow mark X1 
direction along the axial length direction, the front end 40 
550p does not reach the pump chamber 511 of the cyl- 
inder block 510 of the internal combustion engine 501 
and does not reach the attaching face 51 3 of the cylinder 
block 510. However, the invention is not limited thereto. 
[0064] The bearing 506 makes the pulley member 4$ 
504 rotatable relative to the body 502 and is provided 
with an outer ring 560 in a ring-like shape, an inner ring 

561 in a ring-like shape and a plurality of rolling bodies 

562 interposed therebetween. The bearing 506 is held 
between the body 502 and the pulley member504. Spe- so 
cifically, the bearing 506 is provided between an outer 
peripheral face of the third cylindrical portion 524 having 

a small diameter in the cylindrical portion 521 of the body 
502 and an inner peripheral face of the outer ring portion 
541 of the pulley portion 540. 55 
[0065] Therefore, an inner peripheral face of the bear- 
ing 506 is held by the third cylindrical portion 524 of the 
body 502 and an outer peripheral face of the bearing 



506 is held by the outer ring portion 541 of the pulley 
portion 540. In this way, the bearing 506 is held by uti- 
lizing thethird cylindrical portion 524 having the smallest 
diameter in the cylindrical portion 521 of the body 502 
and therefore, downsizing of the diameter of the bearing 
506 can be dealt with. 

[0066] According to the embodiment, the third cylin- 
drical portion 524 of the body 502 and the inner periph- 
eral face of the bearing 506 are fixedly press-fitted. The 
outer ring portion 541 of the pulley portion 540 of the 
pulley member 504 and the outer peripheral face of the 
bearing 506 are fixedly press-fitted. By fixedly press-fit- 
ting these members, holding performance with regard 
to the bearing 506 is ensured and detachment preven- 
tive performance of the bearing 506 is promoted. Fur- 
ther, the second erected wal! portion 526 of the cylindri- 
cal portion 521 of the body 502 is provided to an axial 
end 506a (side opposed to the cylinder block 510 of the 
internal combustion engine 501) of the bearing 506 as 
a stopper, the holding performance with regard to the 
bearing 506 is further ensured and the detachment pre- 
ventive performance of the bearing 506 is further pro- 
moted. 

[0067] The rotating blade member 508 is formed by 
pressing, made of metal and is provided with a central 
boss portion 580 subjected to squeeze-drawing and a 
plurality of blades 586 integrally held by the central boss 
portion 580. The central boss portion 580 is disposed 
on a side reverse to the blades 586 in the axial length 
direction of the shaft portion 550. 
[0068] The central boss portion 580 of the rotating 
blade member 508 is constituted by a bottomed hollow 
shape and is provided with a pipe body 582 having a 
hollow chamber 581 and a closed wall 583 for closing a 
front end side of the hollow chamber 581 of the pipe 
body 582. The centra! boss portion 580 provided on the 
side reverse to the blades 586 of the rotating blade 
member 508, is fixedly press-fitted to an inner portion of 
the shaft hollow chamber 551 of the shaft portion 550 of 
the pulley member 504. In other words, an outer wall 
face of the pipe body 582 of the central boss portion 580 
of the rotating blade member 508 is press-fitted to an 
inner wall face of the pulley member 504 partitioning the 
shaft hollow portion 551 of the shaft portion 550. 
[0069] As shown by Fig, 5, the closed wall 583 of the 
central boss portion 580 of the rotating blade member 
508, advances into the shaft hollow chamber 551 in a 
penetrated state of the shaft portion 550 of the pulley 
member 504, closes inside of the shaft hollow chamber 
551 , brings inside of the shaft hollow chamber 551 into 
a non-communicated state and prevents water in the 
pump chamber 551 of the cylinder block 51 0 from leak- 
ing to the shaft hollow chamber 551 of the shaft portion 
550. 

[0070] Further, the hollow chamber 581 of the pipe 
body 582 of the rotating blade member 508 is directly 
opposed to the pump chamber 51 1 of the cylinder block 
51 0. In this case, the constitution is advantageous in In- 
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creasing the volume of the pump chamber 511 . 
[00711 Sealing means 509 is provided by utilizing 
press-fitting between the shaft portion 550 of the pulley 
member 504 and the body 502. The sealing means 509 
is formed by a seal plate 590 in a ring-like shape pro- 
vided between the second cylindrical portion 523 of the 
body 502 and the shaft portion 550 for sealing the pump 
chamber 511 and a publicly-known mechanical seal 
591 By the sealing means 509, water in the pump 
chamber 5 1 1 of the cylinder block 51 0 is prevented from 
leaking to the side of the bearing 506 . 
r0072] As shown by Fig. 5, a double wall structure is 
constituted by the peripheral wall of the shaft portion 550 
and the peripheral wall of the pipe body 582 of the ro- 
tating blade member 508 and therefore, the constitution 
is advantageous in strengthening the shaft portion 550 
nrovided with the sealing means 509. Further, there is 
formed a clearance 529 in a ring-like shape between the 
third cylindrical portion 524 of the cylindrical portion 521 
of the body 502 and the shaft portion 550. Further, the 
clearance 529 is covered by the pulley portion 540 and 
therefore, the clearance 529 cannot be visually recog- 
nized from outside. ,u„ hQ H 
r00731 In using the embodiment, there is hung the belt 
549 in an endless shape constituting the wrapping trans- 
mission member overthe crankshaft of the internal com- 
bustion engine 501 and the outer ring portion 541 of the 
pulley portion 540 of the pulley member 504. 
r00741 When the crankshaft is driven by driving the 
internal combustion engine 501 and the belt 549 is cir- 
culated, the pulley member 504 comprising the pulley 
portion 540 and the shaft portion 550 is rotated integrally 
therewith. Therefore, the blades 586 of the rotattng 
blade member 508 connected to the shaft portion 550 
are rotated in the same direction at inside of the pump 
chamber511 of the internal combustion engine 501, wa- 
ter in the pump chamber 511 is delivered in the centr, - 
ugal direction, pumping operation by the blades 586 is 
achieved and water for cooling is circulated at inside of 
water paths, not illustrated, of the cylinder block 510. 
r00751 As explained above, according to the embod- 
iment the pulley member 504 is provided with the pulley 
portion 540 rotated by the belt 549 and the shaft portion 
550 integral with the pulley portion 540, the shaft portion 
550 is constituted by the shape of the hollow cyl.nder 
penetrated in the axial length direction and is provided 
with the shaft hollow chamber 551 , the front end opening 
552 disposed on the front end side of the shaft hollow 
chamber 551 and the base end opening 553 disposed 
on the base end side of the shaft hollow chamber 55^. 
[0076] In this way, the shaft portion 550 is constituted 
by the shape of the hollow cylinder penetrating in the 
axial length direction and is formed by a unbottomed hol- 
low shape which is not provided with a bottom wall por- 
tion and therefore, in comparison with the case of the 
bottomed hollow shape having the bottom wall portion 
drawability (deep drawability) of the shaft portion 550 of 
the pulley member 504 is promoted. 



r0077] Further, according to the embodiment, the can- • 
ral boss portion 580 of the rotating blade ^member 508 
is fitted to inside of the shaft hollow chamber 551 o the 
shaft portion 550 of the pulley member 504. Therefore, 
5 different from the case in which the central boss portion 
of the rotating blade member is fitted to an outer portion 
of the shaft portion of the pulley member as shown by 
Fiq 12, a projecting degree for projecting the front end 
550p in the axial length direction of the shaft portion 550 
io to the side of the rotating blade member 508 is reduced 
r0078] That is, the front end 550p in the axial length 
direction of the shaft portion 550 according to the em- 
bodiment may not be projected excessively to the side 
of the pump chamber 551 such that the front end 550p 
15 is much projected into the pump chamber 511 of the cyl- 
inder block 510. 

T00791 in this wav. according to the embodiment, the 
projecting degree of projecting the front end portion in 
the axial length direction of the shaft portion 550 of the 
20 pulley member 504 to the rotating blade member 508 
that is, to the side of the pump chamber 511 , is reduced 
and shortened formation of the axial length of the shaft 
portion 550 can be achieved. Also in this regard the 
drawability (deep drawability) of the shaft portion 550 .s 

25 ensured. 

r0O8O] Therefore, according to the embodiment, even 
in the case of a severe drawing condition, uniform for- 
mation of a wall thickness in the peripheral wall of the 
shaft portion 550 is promoted. As a result, ever, in the 
30 case of rotating the pulley member 504, particularly, in 
the case of rotating the pulley member 504 at high 
speed the constitution is further advantageous in bal- 
ance formation of rotational balance in the shaft portion 
550 of the pulley member 504. 
35 r0081] When the rotational balance of the shaft por- 
tion 550 is further balanced in this way and deflection of 
the shaft core of the shaft portion 550 is further re- 
strained, the constitution can contribute to further pro- 
moting reliability of the sealing means 509 provided at 
40 the vicinity of the shaft portion 550 and promotion of du- 
rability of the bearing 506 rotatably supporting the shaft 
portion 550 can also be achieved. Further, the rotational 
number of the pulley member 504 generally falls in a 
range of 700 through 10000 rpm although the rotationa 
45 number differs by an operating situation of the internal 
combustion engine 501 (in starting, in operating at high 

ro082] Further, according to the embodiment, as de- 
scribed above, in comparison with the case in which the 
50 central boss portion of the rotating blade member is fit- 
ted to the outer portion of the shaft portion of the pulley 
member, the axial length of the shaft portion 550 can be 
shortened and therefore, the constitution can contribute 
to shifting the gravitational center of the rotating blade 
55 member 508 to the side of the bearing 506 in the axial 
length direction of the shaft portion 550 and is advanta- 
geous in rotating smoothly the rotating blade member 
508. 
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[0083] Further according tothe embodiment, the sec- 
ond erected wall portion 526 of the cylindrical portion 
521 of the body 502 is provided to the axial end 506a of 
the bearing 506 as the stopper to thereby ensure the 
holding performance and the detachment preventive 
performance with regard to the bearing 506. 
[0084] Further as shown by Fig. 5, the double wall 
structure is constituted by the peripheral wall of the shaft 
portion 550 and the peripheral wall of the pipe body 582 
of the rotating blade member 508 and therefore, the con- 
stitution is advantageous in strengthening the shaft por- 
tion 550. 

[0085] in this case, when there can be expected work 
hardening of the peripheral wall of the shaft portion 550 
subjected to squeeze-drawing and the pipe body 582 of 
the rotating blade member 508 subjected to squeeze- 
drawing, the constitution is further advantageous to 
strengthening the peripheral wall of the shaft portion 
550. 

[0086] As described above, according to the embod- 
iment, the shaft portion 550 is constituted by the cylin- 
drical shape penetrating in the axial length direction and 
is constituted by the unbottomed hollow shape which is 
not provided with the bottom wall portion and therefore, 
the drawability is excellent. Therefore, even when the 
axial length dimension of the shaft portion 550 is set to 
be long, the constitution is advantageous in drawing the 
shaft portion 550 without hindrance and even in the case 
of adopting a design structure of setting the axial length 
of the shaft portion 550 to be longer by various situation, 
the constitution is advantageous in dealing therewith. 

(Sixth embodiment) 

[0087] An explanation will be given of a sixth embod- 
iment of the invention in reference to Fig. 6 as follows. 
The sixth embodiment is provided with a constitution ba- 
sically similar to that of the fifth embodiment and 
achieves operation and effect basically similar to those 
of the fifth embodiment. Portions common to those of 
the fifth embodiment are provided with common nota- 
tions. 

[0088] An explanation will be given centering on dif- 
ferent portions as follows. Also according to the embod- 
iment, a pulley member 604 is provided with a pulley 
portion 640 rotated by a belt 649 constituting a wrapping 
transmission member and a shaft portion 650 integral 
with the pulley portion 640. The shaft portion 650 is 
formed by squeeze-drawing to constitute a shape of a 
hollow cylinder penetrated in the axial length direction 
and is provided with a shaft hollow chamber 651 , a front 
end opening 652 disposed on the front end side of the 
shaft hollow chamber 651 and a base end opening 653 
disposed on the base end side of the shaft follow cham- 
ber 651 . 

[0089] In this way, the shaft portion 650 is constituted 
by a cylindrical shape penetrated in the axial length di- 
rection and is constituted by an unbottomed hollow 



shape which is not provided with a bottom wall portion 
and accordingly, drawability (deep drawability) of the 
shaft portion 650 of the pulley member 604 is ensured. 
[0090] Further, also according to the embodiment, a 

5 central boss portion 680 of a rotating plate member 608 
is fitted to an inner portion of the shaft hollow chamber 
651 of the shaft portion 650 of the pulley member 604 
and in comparison with the case in which the central 
boss portion 680 of the rotating blade member 608 is 

10 fitted to an outer portion of the shaft portion 650 of the 
pulley member 604, shortening of an axial length of the 
shaft portion 650 can be achieved. 
[0091] Also in this regard, drawability (deep drawabil- 
ity) of the shaft portion 650 is ensured. That is, different 
from the case in which the centra! boss portion of the 
rotating blade member is fitted to the outer portion of the 
shaft portion of the pulley member as shown by Fig. 12 
according to the conventional technology, the projecting 
degree of projecting a front end 650p in the axial length 

20 direction of the shaft portion 650 to the side of the rotat- 
ing blade member 608, that is, to the side of a pump 
chamber 611 is reduced and the front end 650p in the 
axial length direction of the shaft portion 650 may not 
be projected excessively to the side of the pump cham- 
ps ber 611 such that the front end 605p is projected into 
the pump chamber 611 by a larger amount. 
[0092] Therefore, according to the embodiment, even 
when a drawing condition is severe, uniform formation 
of a wall thickness of a peripheral wall of the shaft portion 

30 650 formed by drawing is further achieved. As a result, 
even when the pulley member 604 is rotated, particular- 
ly, even when the pulley member 604 is rotated at high 
speed, balanced formation of the rotational balance is 
further promoted in the shaft portion 650 of the pulley 

35 member 604. 

[0093] When the balanced formation of the rotational 
balance is further promoted and deflection of the shaft 
core of the shaft portion 650 of the pulley member 604 
is further restrained, the constitution can contribute to 

40 further promoting reliability of sealing means 609 at a 
vicinity of the shaft portion 650 and further promotion of 
durability of a bearing 606 rotatably supporting the shaft 
portion 650 can be achieved. 

[0094] A body 602 is formed by pressing or form-roll- 
45 jng one sheet of a plate member made of metal. As 
shown by Fig. 6, the body 602 is provided with an at- 
taching flange portion 620 provided to an attaching face 
613 of a cylinder block 610 via a seal portion 614 in a 
ring-like shape and a cylindrical portion 621 formed at 
so a central region of the attaching flange portion 620. 
[0095] The cylindrical portion 621 is provided with a 
first cylindrical portion 622 along the axial length direc- 
tion, a second cylindrical portion 623 along the axial 
length direction having a diameter set to be smallerthan 
55 a diameter of the first cylindrical portion 622, a third cy- 
lindrical portion 624 along the axial length direction hav- 
ing a diameter set to be smaller than the diameter of the 
second cylindrical portion 623, a first erected wall por- 
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tion 625 along . direction orthogonal o 
tion tor connecting the first cylindrical portion 622 and 
he second cylindrical portion 623 and a second erected 
wall portion 626 along the direction orthogonal to the 
axial direction for connecting the second cylindrical por- 
tion 623 and the third cylindrical portion 624. 
[0096] The body 602 is provided with a t.rst curved 
portion 631 for promoting holding performance of the 
bearing 606 provided to an axial end 606a of the bearing 
606 (sfde opposed to the cylinder block 610 of an in ter- 
nal combustion engine 601) as a stopper The first 
curved portion 631 is formed by curv.ng the second 
erected wall portion 626. That is, as shown by Fig .6 
the second cylindrical portion 623, the second erected 
wall portion 626 and the third cylindrical portion 624 
constitute substantially S-like shape in a section , along 
the axial length direction of the shaft portion 650 an- 
forms the first curved portion 631 provided to the ax.al 
end 606a ot the bearing 606. 

[0097] As shown by Fig 6 the pulley portion 640 of 
he pulley member 604 ,s pcov ded w.«h a second curved 
portion 632 provded to an ax,al end 606c (side reverse 
He cylinder block 610 o' the .noma, combustion em 
°nc 60?) of the bennng 606 ns a stopper for promoting 
holding performance o> the boanng 606. The second 
curved portion 632 .s lormcd by curving an erected wan 
portion 642 of the puUoy potion 640 In other words, the 
erected wall portion 642 of .he pulley porfon 640 is p o 
vided with a pomon cons.i.uling substantia^ a C4* 
shape or a V-like shape in a sect.on along the axial 
fength direction of the shah port.on 650 and forms the 
second curved portion 632 provided to the axial end 
606c of the bearing 606. Thereby, detachment preven- 
tive performance of the bearing 606 is P^oted 
[0098] Further, between the third cylindnca I portion 
624 o! the cylindrical portion 621 of the body 602 and 
an inner ring 661 of the bearing 606, an inserted mem- 
be 694 on an inner side constituting a cylindrical shape 
f s inserted substantially coaxial.y. Also be = an 
ring portion 641 of the pulley portion 640 and an outer 
ring 660 of the bearing 606, an inserted member 696 on 
an outer side constituting a cylindrical shape is inserted 
substantially coaxially 

[0099] When the inserted member 696 on the other 
side and the inserted member 694 on the inner s.de a e 
inserted in this way, the constitution is advantageous in 
achievmgadjustmentorrespectivediametersizesof^ 

bearing 606, the pulley portion 640 and the body 602. 
Further, the inserted member 694 on the ,nner side and 
the inserted member 696 on the outer side are prov.ded 
with high rigidity and therefore, the coupon is ad- 
vantageous in supplementing rigidity of the oute " 
portion 641 of the pulley portion 640 and ng.d.ty of the 
fhird cylindrical portion 624 of the body 602 and the pre, 
motion of strength of integrating the water pump can be 

achieved r 
[01001 Further, accordingtothe embodiment, interfer- 
ence between the inserted member 696 on the other 



side of the bearing 606 is set to be comparatively large - 
and interference between the insetted member 694 on 
the inneSe and the bearing 606 is set to be Compaq 
lively large. Further, interference between the inserted 
5 member 696 on the outer side and the outer ring portion 
64101 th e pulley member 604 is set to be comparative y 
smaii and interference between the inserted membe, 
694 on the inner side and the body 602 is set to be com- 

,o Sr^nRg'e, an arrow mark X1 direction indicates 
a diction directed from outside to an inner portion 
the internal combustion engine 601 in the axial length 
direction of the shaft portion 650 and an arrow mark X2 
□ Son indicates a direction remote from the inner por- 
« 'on 2 The interna, combustion engine 

the axial length direction of the shalt portion 650. An ax 
696a of the side of the internal combustion en- 
gine 601 of the inserted member 696 on the outer side 
f projected in the arrow mark XI direction more 
20 he axial end 606a of the bearing 606. Also an axial end 
64t a of the outer ring portion 641 of the pulley portion 
640 is projected in the arrow mark X1 direction to be 
remote from the bearing 606. 

oTo2] Further, the axial end 696a of the inserted 
25 member 696 on the outer side and the axial end 641 a 
of the outer ring portion 641 of the pulley portion 640 
projected in the arrow mark X1 direction to be remote 
from the bearing 606, described above, are connected 
T a welded portion 695. Thereby, the welded portion 

so ti^r^t^^^^^ 
is advantageous in alleviating or avo.dmg thermal effect 
cm being effected to the bearing 606 in we.d.ng and 
car ^contribute to further promotion of reliability of the 

35 ?oTS 9 6 As shown by Fig. 6, an axial end 694c (side 
reverse to the cylinder block 61 0 of the internal combus- 
«o eno ne 601 ) of the inserted member 694 on the mner 
side is projected in a direction remote from the bearing 
6otthatis^ 

40 end 624c (side reverse to the cylinder block 61 0 of the 
n ema, combustion engine 601) of the Mdj^ 
portion 624 of the cylindrical portion 621 of the body 602 
is greeted in the arrow mark X2 direction to be remote 

from the bearing 606. . momhe rRq4 
« [0104] Theaxia.end694cofthe,nse rt edmembej694 

on the inner side projected in the arrow mark X2 d rec 
Sn to be remote from the bearing 606 and the axial end 
624c of the third cylindrical portion 624 of the cylindrical 
portion 621 of the body 602, described above are com 
so neced by a welded portion 697. Thereby, the welded 
po^ on 697 can be remote from the bearing 606 and the 
constitution is advantageous in alleviating or avoiding 
thermal influence from being effected to the bearing 606 
in welding and can further contribute to promot.on of re- 

55 liability of the bearing 606. 

0105] in recent years, further promotion of reliabi ty 

of the belt 649 is more and more requested. The outer 
ring portion 641 of the pulley portion 640 is hung with 
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the belt 649 and therefore, when strain is caused at the 
outer ring portion 641 of the pulley portion 640, the con- 
stitution is not preferable in view of achieving further pro- 
motion of reliability of the belt 649. 
[0106] In this respect, as shown by Fig. 6, according 
to the embodiment in which the welded portion 695 is 
formed at the axial end 641 a projected in the arrow mark 
X1 direction in the outer ring portion 641 of the pulley 
portion 640 ; the constitution is advantageous in restrain- 
ing strain of the outer ring portion 641 of the pulley por- 
tion 640 in welding, further, the welded portion 695 can 
be as remote as possible from the belt 649 hung on an 
ouler peripheral face of the outer ring portion 641 . 
[01 07] Therefore, the belt 649 can be restrained from 
being hung at a thermally affected portion of welding, 
which is advantageous in promoting reliability of the belt 
649. Further, in place of the welded portions 695 and 
697. the inserted member 694 on the inner side and the 
body 602 may be connected by calked portions or bolts 
and the inserted member 696 on the outer side and the 
pulley member 604 may be connected thereby. 
[0108] As shown by Fig. 6, the rotating blade member 
608 is provided with the central boss portion 680 sub- 
jected to deep drawing and a plurality of blades 868 in- 
tegrally held by the central both portion 680. The central 
boss portion 680 is disposed on a side reverse to the 
blades 686 in the axial length direction of the shaft por- 
tion 650. 

[0109] The central boss portion 680 of the rotating 
blade member 608 is constituted by a bottomed hollow 
shape and is provided with a pipe body 682 having a 
hollow chamber 681 and a closed wall 683 for closing a 
front end side of the hollow chamber 681 of the pipe 
body 682 . The central boss portion 680 provided on the 
side reverse to the blades 686 of the rotating blade 
member 608 : is fixedly press-fitted to the inner portion 
of the shaft hollow chamber 651 of the shaft portion 650 
of the pulley member 604. 

[0110] In other words, an outer wall face of the pipe 
body 682 of the central boss portion 680 of the rotating 
blade member 608, is press-fitted to an inner wall face 
partitioning the shaft hollow chamber 651 of the shaft 
portion 650 of the pulley member 604. The closed wall 
683 of the central boss portion 680 of the rotating blade 
member 608 : closes to bring the shaft hollow chamber 
651 in a communicated state of the shaft portion 650 of 
the pulley member 604 into a non-communicated sLate 
to thereby prevent water in the pump chamber 61 1 from 
leaking to the shaft hollow portion 651 of the shaft por- 
tion 650. 

[0111] Further the hollow chamber 681 of the pipe 
body 682 of the rotating blade member 608 is opposed 
to the pump chamber 61 1 . 

(Seventh embodiment) 

[0112] A specific explanation will be given of a sev- 
enth embodiment of the invention in reference to Fig. 7 



as follows. The seventh embodiment is provided with a 
constitution basically similar to that of the fifth embodi- 
ment and operation and effect specifically similar to 
those of the fifth embodiment are achieved. Notations 
5 common to those of the fifth embodiment are attached 
with common notations. 

[0113] An explanation will be given centering on dif- 
ferent portions as follows. Also according to the embod- 
iment, a pulley member 704 is provided with a pulley 

10 portion 740 rotated by a belt 749 constituting a wrapping 
transmission member and a shaft portion 750 integral 
with the pulley portion 740. The shaft portion 750 is con- 
stituted by a cylindrical shape penetrated in the axial 
length direction and is provided with a shaft hollow 

15 chamber 751, a front end opening 752 disposed on a 
front end side of the shaft hollow chamber 751 and a 
base end opening 753 disposed on a base end side of 
the shaft hollow chamber 751 . 

[0114] In this way, the shaft portion 750 is constituted 

20 by the cylindrical shape penetrated in the axial length 
direction and is constituted by an unbottomed hollow 
shape which is not provided with a bottom wall portion 
and therefore, drawability (deep drawability) of the shaft 
portion 750 of the pulley member 704 is ensured. 

25 [0115] Further, also according to the embodiment, a 
central boss portion 780 of a rotating blade member 708 
is fitted to an inner portion of the shaft hollow chamber 
751 of the shaft portion 750 of the pulley member 704 
and can achieve shortened formation of axial length of 

30 the shaft portion 750 in comparison with the case in 
which the central boss portion 780 of the rotating blade 
member 708 is fitted to an outer portion of the shaft por- 
tion 750 of the pulley member 704. 
[0116] Also in this regard, the drawability (deep draw- 

35 ability) of the shaft portion 750 is ensured. That is, the 
central boss portion 780 of the rotating blade member 
708 can be arranged to be directed the pulley portion 
740, that is, in an arrow mark X2 direction of Fig. 7 and 
accordingly, different from the case in which the central 

40 boss portion of the rotating blade member is fitted to the 
outer portion of the shaft portion of the pulley member 
as shown by Fig. 12 according to the conventional tech- 
nology, a projecting degree for projecting a front end 
750p in the axial length direction of the shaft portion 750 

45 to a side of the rotating blade member 708, that is, to a 
side of a pump chamber 711 , is reduced and the front 
end 750p in the axial length direction of the shaft portion 
750 may not be projected excessively into the pump 
chamber 711. 

so [01 17] Therefore, even when the drawing condition is 
severe, nonuniformity of wall thickness at a peripheral 
wall of the shaft portion 750 formed by drawing can be 
restrained. As a result, even when the pulley member 
704 is rotated, particularly, even when the pulley mem- 

55 ber 704 is rotated at high speed, further balanced for- 
mation of rotational balance of the shaft portion 750 of 
the pulley member 704 can be achieved and the consti- 
tution can contribute to further promoting reliability of a 
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mechanical seal at a vicinity of the shaft port on 750 and 
can also achieve further promotion of durability of a 
bearing 706 rotatably supporting the shaft portion 750. 
[0118] A body 702 is formed by "J*™^ 
ng one sheet of a plate member made of metal The 
body 702 is provided with an attaching flange portion 
7 ™ n™,i de d at an attaching face 71 3 of a cylinder bio., 
710 via a seal portion 714 in a ring-like shape and a 
cylindrical portion 721 formed at a central region of the 
attaching flange portion 720. 

r01191 The cylindrical portion 721 is constituted by a 
shape of a stepped cylinder and is provided with a f.rst 
cylindrical portion 722 along an axial length ,dM» .a 
second cylindrical portion 723 along the ax al lengt id. 
rection having a diameter set to be larger than a d.am 
So? the firs" cylindrical portion 722, a third cylindrical 
portion 724 along the axial length direction having a . *■ 
ameter set to be smaller than the diameter of th a second 
cylindrical portion 723, a first erected wa I portion 725 
aLg a direction orthogonal to the axial dwrtonto 
connecting the first cylindrical portion 722 and the sec- 
ond cylindrical portion 723 and a second 
portion 726 along the direction orthogonal to the axial 
direction for connecting the second cylindrical port.on 
723 and the third cylindrical portion 724. 
[0120] The second cylindrical portion 723, he firs 
erected wall portion 725 and the second erected wall 
portion 726 form a drain chamber 735. Even when water 
I the pump chamber 711 passes through seahng 
means 709, the water is stored in the dram hamber 735 
of the body 702. Water excessively stored ,n the dram 
chamber 735 is discharged from a dram hole 736 of the 
second erected portion 726 of the body 702. 
[0121] According to the embodiment, as shown by 
FtaY an inner peripheral face of the bearing 706 is op- 
posed to the shaft portion 750 and an outer penphera 
*ace of the bearing 706 is opposed to the third cyhndncal 
portion 724ofthebody 702 via an inserted member 796 
The shaft portion 750 of the pulley member 704 is con 
strurtedtvaatructureofashatthavlngplural^hav- 
ing a plurality of diameters (inner diameter, outer 
diameter) . That is, the shaft portion 750 .s provided with 
a first shaft portion 750m having a large diameter and a 
second shaft portion 750n coaxial therew,th having a d - 
ameter set to be smaller than the diameter of the f.rst 

^ -lT way, the shaftportion 750 is constituted 
l by a cylindrical shape having a plurality of steps and 
therefore, the diameter of the shaft portion ™™» 
drawn to squeeze in steps from a large diameter to a 
small diameter, the squeeze- drawability of the shaft 
portion 750 is further improved and also the cas .of set- 
Sng the axial length of the shaft portion 750 to be long 

is easy to deal with. 

[0123] Therefore, as shown by Fig. 7, the front end 
750 P of the shaft portion 750 reaches the attach.ng f ace 
713 of the cylinder block 71 0 of an internal combustion 
engine 701 in the arrow mark X1 direction and reaches 



inside of the pump chamber 711 of £ 
71 0 of the internal combustion engine 701 . However, the 
invention is not limited thereto but the : fron ^end of the 
shaft portion 750 may not reach the attach.ng face 713 
5 oft cyLer block 710 of the internal combustion en- 
aine 701 in the arrow mark X1 direction. 



[0124] The bearing 706 in a ring-like shape .8 provid- 
ed between the first shaft portion 750m ha^*- 
eter larger than the diameter of the second shaft port.on 

,o 750n and the third cylindrical portion 724 of the body 
702 Thereby, even a case in which the size ot he di- 
ameter of the bearing 706 is large, can be dealt with. 
Furtner when the size of the diameter of the bearing 
706 is large the constitution is advantageous in promo- 
I5 2 of lability and long life formation of the bearing 

?0°1 6 251 As shown by Fig. 7, the pulley portion 740 of 
he pulley member 704 is provided with a second curved 
portion 732 provided to an axial end 706c (side reverse 
20 to me cyUnder block 710 of the interna, combust.on en- 
le 701 ) of the bearing 706 as a stopper for promoting 
"holding performance of the bearing 706. The second 
curved portion 732 is formed by curving an erected wall 
portion 742 of the pulley portion 740. In other word. ,*» 
25 erected wall portion 742 of the pulley -pardon 74 . PJ> 
vided with a portion constituting sub Stanly » Mto 
shape or a V-like shape in a section along the axial 
ength direction of the shaft portion 750 and forms the 
second curved portion 732 provided to the axial end 
so 706c of the bearing 706 as the stopper. Jherebyde- 
tachment preventive performance of the bearing 706 is 

f 0 r S ed As shown by Fig. 7, between the third cylindri- 
ca portion 724 of the body 702 and an outer ring 760 of 
35 the bearing 706, an inserted member 796 constituting a 
cldriL. shape is inserted substantially coax.aHy 
therewith When the inserted member 796 ,s inserted 
SlTnS J in this way, the constitution 
in achieving adjustment of respect.ve diameter s.zes of 

40 the bearing 706 and the body 702. 

0127] Further, the constitution is also advan ageous 

n supplementing rigidity of the third cylindrical port.on 
724 of the cylindrical portion 721 of the body TOfc An 
axial end 724c of the third cylindrical port.on 724 of the 
45 Tody 702 on the side of the erected wall port.on 742 of 
*e pulley portion 740 , is projected from the beanng 706 
in an arrow mark X2 direction by AM (refer to F.g. 7). 
0128] An axial end 796c of the inserted member 796 
l on thi side of the erected wall portion 
50 portion 740 is projected from the beanng 706 .n , *e ar 
row mark X2 direction by AM (refer to F.g. 7) . The axial 
end ?96c of the inserted member 796 and the axial end 
724c of the third cylindrical portion 724 of the body 702 
projected from the bearing 706 in the arrow mark X2 d.- 
55 reclion in this way, are connected by a welded portion 
798 By constituting in this way. the welded port.on 798 
can be remote from the bearing 706 and the constitution 
can co tribute to promotion of reliability of the bearing 
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706 and can achieve further promotion of durability of 
the bearing 706. 

[0129] Further, as shown by Fig. 7, the axial length of 
the inserted member 796 in the cylindrical shape is set 
to be longer than the axial length of the third cylindrical 5 
portion of the body 702. Therefore, an axial end 796a of 
the inserted member 796 on the side of the internal com- 
bustion engine 701 in the inserted member 796, is pro- 
jected from the third cylindrical portion 724 of the body 
702 by AK (refer to Fig. 7) to a side of the rotating blade 10 
member 708, that is, in the arrow mark X1 direction in 
the axial length direction of the shaft portion 701 . 
[0130] By utilizing the portion of the axial end 796a of 
the inserted member 796 projected in the arrow mark 
X1 direction in this way, a side of an axial end 706a of 75 
the bearing 706 is held. Thereby, the constitution is ad- 
vantageous in approaching the bearing 706 to the side 
of the rotating blade member 708, that is, in the arrow 
mark X1 direction and can contribute to shortened for- 
mation of an axia! length dimension of the water pump. 20 
[0131] Further, in place of the welded portion 798, the 
inserted member 796 and the body 702 may be con- 
nected by a calked portion. 

[0132] The rotating blade member 708 is provided 
with the central boss portion 780 subjected to deep 25 
drawing and a plurality of blades 786 integrally held by 
the central boss portion 780. The central boss portion 
780 is disposed on a side reverse to the blades 786 in 
the axial length direction of the shaft portion 750. 
[0133] The central boss portion 780 of the rotating 30 
blade member 708 is constituted by a bottomed hollow 
shape and is provided with a pipe body 782 having a 
hollow chamber 781 and a closed wall 783 for closing a 
front end side of the hollow chamber 781 of the pipe 
member 782. The central boss portion 780 provided on 
the side reverse to the blades 786 of the rotating blade 
member 708, is fixedly press-fitted to an inner portion of 
the shaft hollow chamber 751 of the shaft portion 750 of 
the pulley member 704. 

[0134] In other words, an outer wall face of the central 
boss portion 780 of the rotating blade member 708 is 
press-fitted to an inner wall face partitioning the shaft 
hollow chamber 751 of the shaft portion 750 of the pulley 
member 704 . The closed wall 783 of the central boss 
portion 780 of the rotating blade member 708, closes 
the shaft hollow chamber 751 of the shaft portion 750 of 
the pulley member 704 and prevents water in the pump 
chamber 711 from leaking to the shaft hollow chamber 
751 of the shaft portion 750. 

[0135] Further, the hollow chamber of the pipe body 
782 of the rotating blade member 708 is opposed to the 
pump chamber 711 . 

[0136] Although according to the above-described 
embodiment, the central boss portion provided on the 
side reverse to the blades of the rotating blade member, 
is fixedly press-fitted to the inner portion of the shaft hol- 
low chamber of the shaft portion of the pulley member, 
the central boss portion may not necessarily be fixedly 



press-fitted thereto but may be fixed thereto by welding 
or may be fixed thereto by mechanical calking. Although 
the above-described embodiment is applied to the water 
pump for delivering and feeding water mounted to the 
internal combustion engine of a vehicle, the embodi- 
ment is applicable also to a water pump for delivering 
and feeding water mounted to other engine. 

(Eighth embodiment) 

[0137] Fig. 8 is a sectional view showing an eighth 
embodiment of applying the invention to a water pump 
of an engine. 

[01 38] In Fig. 8, a water pump 801 is constituted by a 
pulley 81 0, an impeller 830, a bearing 840, a shaft seal- 
ing member (shaft seal) 850, a housing (body) 860 and 
a seal member 880. 

[0139] The pulley 810 is provided with substantially a 
bottomed cylindrical shape in which an end face on one 
side (right side of illustration) thereof is opened and 
which is provided with an end face 810a on other side 
(left side of illustration). 

[0140] A cylindrical face of the pulley 810 is formed 
with a projected portion 811 projected out wardly in the 
diameter direction over an entire periphery thereof at the 
end face 81 Oa (side in the axial direction of the pulley), 
the diameter of the cylindrical face is contracted and the 
pulley 81 0 is formed with a cylindrical face 81 0b extend- 
ed to the one side and constituting an engaging face of 
a belt. 

[0141] Further, the end face 810a is provided with a 
stepped portion 810c a vicinity of a center of which is 
projected to the one side in a conical shape and a shaft 
portion (shaft) 820 constituted by further projecting the 
vicinity of the center of the stepped portion 81 0c to the 
one side in a cylindrical shape. Notched portions (com- 
municating holes) 81 Od as shown by Fig . 8 and Fig. 9 
are formed between the stepped portions 81 0c and the 
end face 81 0a for communicating inside and outside of 
the pulley. 

[01 42] Here, all of the stepped portions 81 0c, the shaft 
portion 820, the projected portion 811 and the belt en- 
gaging face 81 0b are formed concentrically with the pul- 
ley 810. The pulley 810 may be formed by pressing a 
plate-like member such as a steel plate subjected to a 
corrosion resistant processing or the pulley 810 may be 
formed by a steel plate and subjected to the corrosion 
resistant processing after forming. For example, a body 
portion 864 of the body or housing 860 is formed by 
pressing or form-rolling process from one sheet of a 
metal plate member. The pulley 81 0 having a shaft por- 
tion 820 in a shape of a hollow cylinder is formed from 
one sheet of a metal plate member by a pressing and/ 
or squeezing process. 

[0143] The impeller 830 is a so-to-speak open type 
impeller having a base portion 830b in a shape of a cir- 
cular disk and several sheets of blades 830c projected 
therefrom. At center of the base portion 830b of the im- 
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peller 830, there is formed a projected portion 83 0 for 
Lerting to an inner peripherai face of the shaft port on 
820. According to the embodiment, the projected port on 
830a and the shaft portion 820 are attached to each oth- 
er unrotatabiy relative to each other by pn^«» 
thereby ensure liquid tightness between a l.qu.d in the 
housing 850 and outside. 

0144] The housing 860 is constituted by a main body 
portion 862 having an intake portion 862a, a delivery 
port not illustrated, and a recess portion 861 and a body 
oottom portion 864 attached to an end face of the mam 
body portion 862. The main body portion 862 may be 
(ormed by. lor example, aluminum die-cast product or 
may be constituted integrally with a cylinder block or a 
uminq belt case of an engine. 

0145] The body bottom portion 864 is formed sub- 
Lantia.lv in a shape of a circular disk and at a vanity of 
a center thereof , there Is formed a cylindrical port.on 863 
having a diameter smaller than an outer diameter ol the 
body bottom portion 864 to project in a director .sepa- 
rating from the main body portion 862. The body bottom 
portion 864 is formed by pressing a plate-l.ke member 
such as a steel plate subjected to a corrosion resistant 
D roccss.ng The main body portion 862 and the body 
bottom portion 864 are coupled by bolts, not illustrated, 
via the seal member 880. Thereby, there ,s formed a 
space maintaining liquid tightness between the recess 
portion 861 of the main body portion 862 and the body 

bottom portion 864. ^ m u ar R7n 

[0146] The space constitutes a water chamber 870 
and the impeller 830 is arranged in the water chamber 

[0 7 1°471 An innerperipheralface863aof thecy^al 
portion 863 of the body bottom portion 864 is attached 
with an outer peripheral face of an shaft sealing member 
850 unrotatabiy relative to each other by 
Further, an outer peripheral face of the shaft ^ 820 
is attached with an inner peripheral face of the shaft 
sealing member 850 unrotatabiy relative to each o he 
similarly by press-fitting. Here, the inner anc I the outer 
oeripheral faces of the shaft sealing member 850 are 
made rotatable relative to each other. The shaft seahng 
member 850 is a publicly-known mechanical seal 
mi48] Further, an outer peripheral face 863b of the 
cylindrical portion 863 of the body bottom port.on 864 is 
attached wt h an inner ring of the bearing 840 unrotata- 
biy relative to each other by press-fitting. Meanwhile an 
inner peripheral face 81 Oe of the belt engaging face 
810b of the pulley 810, is attached with an outer ring of 
the bearing 840 unrotatabiy relative to each other by 
press fitting. Here, the bearing 840 is a publicly-known 
rolling bearing. 

F0149] Thereby, the pulley 810 .s supported by the 
bearing 840 rotatably relative to the housing 860. 
[0150] Next, an explanation will be given of operation 
of the eighth embodiment. 

r0151] The pulley 810 is rotated by rotat.onal force 
transmitted from an output shaft of an engine, not illus- 



trated via a bell 890 engaged with the belt engaging • 
ace 810b of the oul.ey 810. With rotation of the pulley 

ley 81 0 is rotated also in the same d.rect,on. Further, the 
5 impeller 830 integrated with the shaft portion 82 Ms ro- 
tated in the water chamber 870 in the housing 860 
r 0 - =2] Now, coolant is filled in the water chamber 870 
and therefore, by centrifugal force produced by rotating 
*e impeller 830 the impeller 830 delivers the coolant 
,o Iposed at a vicinity of a center of the water chamber 
87^ in an outer peripheral direction of the 
In this way, there is produced pumping operation by he 
centrifugal force from the center of the .mpeller to the 
outer side. Thereby, there is produced a pressure 
,5 ence between the vicinity of the rotational center and 
the oute peripheral side of the impeller 830 in the water 
chamber 870 and the coolant is sucked from the intake 
porton 862a provided at the vicinity of the rotationa 
center of the impeller 830 to inside of the water chamber 

[01 53] Further, the coolant is pressurized to the outer 
peripheral side by the pumpi ng operation of he .mpeller 
830 and supplied from the delivery port, not illustrated, 
provided on the outer peripheral side to respective por- 
25 tions to be cooled of the engine. 

[01 54] Whereas inside of the water chamber 870 is 
illed with the coolant, the pulley 810 is opened to the 
atmospherevia the notched portions 81 Od. However, an 
Interval between the main body portion 862 and the 
3 o body bottom portion 864 is hermetically seated by the 
seal member 880 and an interval between the shaft po - 
tion 820 and the body bottom portion 864 is hermetically 
sealed by arranging the shaft sealing me f ^ 5 '°- 
r01551 As described above, according to the eighth 
35 embodiment, the shaft sealing member 850 is arranged 
beSeen the inner peripheral face 863a ,o1 .he cy ndnca 
portion 863 of the body bottom portion 864 and the outer 
^Jheralface of the shaft portion 820ofthepulley810^ 

Very small leakage of the coolant may be caused in the 
40 shaft sealing member 850 as its oharactensttc 

[01 56] For example, when the coolant is leaked a he 
shaft sealing member 850 in the stationary .state .of the 
engine, the leaked coolant passes between the shaft 
Portion 820 and the inner peripheral face 863a of the 
45 cylindrical portion 863 and reaches an inner space ,812 
partitioned in a ring-like shape by the ,nner [P enpheral 
face 810e of the belt engaging face 81 0b of the pulley 
810 and an inner peripheral face 811a of the projected 
portion 811 , the end face 81 0a and the stepped port.on 

50 [ 0 1 1°5 C 7] As shown by Fig. 8, a lower side of illustration 
of thelnner space 812 is constituted by the . m periph- 
eral face 81 0e of the belt engaging face 810b - and the 
inner peripheral face 811a of the projected portion 811 . 
55 Here a position in the horizontal direction of illustration 

811 is formed to be lower of a position in the honzontal 
direction of illustration than the inner peripheral face 
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*810e of the belt engaging lace 810b. Thereby, the 
leaked coolant is stored not at the vicinity of the inner 
peripheral face 810e of the belt engaging face 810b of 
the inner space 81 2 but on the side of the inner periph- 
eral face 8 11 a of the projected portion 811. 
[0158] Meanwhile, the end face 810a is provided with 
the notched portions 81 Od (adjusting means) as shown 
by Fig. 8 or Fig. 9. At this occasion, the notched portion 
81 Od is opened at a position on a lower side (lower) of 
illustration than the position in the horizontal direction of 
illustration of the inner peripheral face 81 Oe of the belt 
engaging face 81 Ob. Thereby, the leaked coolant is 
swiftly discharged from the notched portion 81 Od to out- 
side of the pulley 810. The discharge coolant is conduct- 
ed at the end face 810a of the pulley 81 0 and is dropped 
from an outer peripheral face 811 b of the projected por- 
tion 811. 

[0159] At this occasion, the projected portion 811 is 
projected to the outer side in the diameter direction over 
its entire periphery at the side of the pulley 810 in the 
axial direction and therefore, the coolant does not reach 
the cylindrical face (belt engaging face) 81 Ob by way of 
the projected portion 811. Therefore, a deterioration of 
a rubber member of the belt (swelling or lowering of 
strength) or adverse influence by a dried substance of 
a component of the coolant adhered to the belt is not 
effected and therefore, promotion of life of the belt can 
be achieved. 

[0160] Further, there can be prevented slippage 
caused by reducing friction force between the belt en- 
gaging face and the belt by entering of the coolant and 
therefore, there can also be prevented occurrence of 
loss of pump driving torque and occurrence of wear of 
the belt by slipping the belt. 

[0161] Further, although the bearing 840 is arranged 
between the inner peripheral face 81 Oe of the belt en- 
gaging face 81 0b of the pulley 81 0 and the outer periph- 
eral face 863b of the cylindrical portion 863, the coolant 
is not stored at the vicinity of the bearing but stored at 
the projected portion 811 by the projected portion 811. 
Therefore, there is not a concern of invasion of the 
leaked coolant to inside of the bearing 840. Thereby, a 
deterioration of grease of the bearing or occurrence of 
corrosion at inside of the bearing can be prevented and 
therefore, promotion of life of the bearing can be 
achieved. 

(Ninth embodiment) 

[0162] Fig. 1 0 is a sectional view showing a ninth em- 
bodiment applying the invention to a water pump of an 
engine. Further, the ninth embodiment differs from the 
eighth embodiment only in a constitution of a pulley and 
therefore, numeral notations constituted by attaching 
900 to numeral notations of the eighth embodiment are 
attached with regard to a constitution the same as that 
of the eighth embodiment and an explanation thereof 
will be omitted. 



[0163] In Fig. 10, a water pump 901 is constituted by 
a pulley 910, an impeller 930, a bearing 940, a shaft 
sealing member 950, a housing 960 and a seal member 
980. 

5 [01 64] The pulley 91 0 is constituted by a first end face 
(first ring-like face) 91 3b formed by bending, by right an- 
gle, a cylindrical face (first cylindrical face 913a) sub- 
stantially in a bottomed cylindrical shape an end face on 
one side of which is opened and which is provided with 

10 an end face 91 0a on the other side, on the one side, a 
second cylindrical face 91 3c formed by bending, by right 
angle, the first end face 913b and extending the face to 
other side, a second end face (second ring-like face) 
91 3d formed by bending, by right angle, the second cy- 

15 lindrical face 91 3c on the other side and a shaft portion 
(third cylindrical face 920) in a cylindrical shape formed 
by bending, by right angle, the second end face 913d 
and extending the face to the one side. 
[0165] A belt 990 is engaged with an outer peripheral 

20 face 91 3a1 of the first cylindrical face 91 3a and the outer 
peripheral face 913a1 of the first cylindrical face 913a 
functions as a belt engaging face of the pulley 910. A 
first ring-like space 912a (first space) having a section 
in a channel-like shape projected to the one side of the 

25 pulley 910, is partitioned by an inner peripheral face 
91 3a2 of the first cylindrical face 91 3a of the pulley 910, 
the other end face 91 0a of the pulley 91 0, the first end 
face 91 3b and an outerperipheralface913c1 of the sec- 
ond cylindrical face 913c. 

30 [0166] The end face 910a of the pulley 910 is a ring- 
like face orthogonal to the first cylindrical face 913a as 
shown by Fig. 11 , provided by a predetermined length 
to the center and is opened thereafter. 
[01 67] Further, there is formed a projected portion 911 

35 produced by projecting the first cylindrical face 91 3a to 
an outer side in the diameter direction over an entire 
periphery, is formed at a vicinity (side in the axial direc- 
tion of the pulley 910) of a corner portion produced by 
the end face 910a and the first cylindrical face 913a of 

40 the pulley 910. 

[0168] Further, there is partitioned a second ring-like 
space (second space) 91 2b having a section in a shape 
of an inverse channel projected to the other side of the 
pulley 91 0 by an inner peripheral face 91 3c2 of the sec- 

45 ond cylindrical face 91 3c, the second end face 91 3b and 
an outer peripheral face 920a of the shaft portion 920. 
At a corner portion constituted by the second cylindrical 
face 913c and the second end face 912b, there is pro- 
vided a notched portion 91 Od (communicating portion) 

50 for communicating the first ring-like space 91 2a and the 
second ring-like space 912b. 

[0169] Here, all of the first cylindrical face 913a, the 
first end face 91 3b, the second cylindrical face 91 3c, the 
second end face 91 3d, the first and the second ring-like 
55 spaces 912a and 912b and the shaft portion 920 are 
formed concentrically. 

[0170] The pulley 910 is formed by forming a plate- 
like member such as a steel plate subjected to a corro- 
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sion resistant processing by plastic deformation such as 
pressing. Or, the pulley 910 may be formed by forming 
tZ ieel Plate by plastic deformation such as pressing 
and thereafter Meeting the stee, plate to corros.on re- 

JST, Pr St 9 an inner ring of the bearing 940 J at 
ached to an outer peripheral face 9S3b of a cyl.ndncal 
potion 963 of the body bottom portion 964 unrotatably 
SLs to each other by press-fitting. An outer ring of 
he bearing 940 is attached to the inner peripheral face 
S tne second cylindrical face 913c of the pu ey 
9 0 unrotatably relative to each other by ip«ss*J 
Here, the bearing 940 is a publicly-known rolling 

S Thereby, the pulley 910 is supported by the 
housing 960 rotatab.y to each other by the beanng 94a 
p ,173] Next, an explanation w.ll be given of operation 
of the ninth embodiment. 

r0 l74] Similar to the above-described eighth embed- 
ment the shaft sealing member 950 is arranged be- 
Zlen an inner peripheral face 963a of the cylindrical 
po4n963of.hebody bottom portion 964 and the outer 
Shera. face 920a of the shaft portion 920 of the 
L 910 Very small leakage of coolant may bo caused 
at the shaft sealing member 950 as 'ts character^ 
r 0 175l For example, when leakage is caused in the 
shaft sealing member 950 in the stationary state of the 
engine the leaked coolant passes between the shaft 
portion 920 and the inner peripheral face 963b of he 
cyt drical portion 963 and reaches the second nng-hke 
space 91 2b of the pulley 91 0. The notched port.on (com- 
munTcat ng portion) 91 od is opened on the lower side ; of 
Istration and the left direction of the second nng-l.ke 
lace 912b and therefore, the leaked coolant ,s con- 
ducted to the lower side of illustration via the notched 

S 9 Th d e first ring-iike space 912a is partitioned at 
an outer periphery of the second ring-l.ke space 912b. 
The leaked coolant is conducted to the first ring-like 
space 912a via the notched portion 910d. Here.theend 
face 91 0a of the pulley 91 0 partitioning the first nng-l.ke 
space 91 2a is extended in a diameter contracting direc 
?ion by a predetermined length and is opened thereafter 
Thereby, the leaked coolant is stored in the first nng-l.ke 
«nace 912a by a predetermined amount. 
oTtT] When an amount of the coo.ant leaked from 
he shaft sealing member 950 becomes larger than the 
predetermined amount, the .eaked coolant ndes ove 
the end face 910a of the pul.ey 910 and flows from an 
opening 91 0b to outside of the first ring-l.ke space 912a. 
The coolant which has flowed outside thereof « con- 
ducted at the end face 91 0a of the pulley 91 0 and flows 
in the lower direction of illustration. 
r 0 178] Further, the coolant reaches the projected pot- 
ion 9 1 and is dropped. A position in the honzontel di- 
rection of illustration of the outer peripheral face of the 
prated portion 911 is lowerfhan that ol |the outer pe- 
ripheral face 91381 of the first cylindrical face 913a and 



therefore the coolant does not reach the outer periph- • 
eral face 91 3a1 engaged with the belt 990 by way of the 

STTereforrthere is not caused a deterioration 
sweH ng or lowering of strength) of a rubber matenal of 
he belt or adverse influence by a dried substance of a 
Il~n ent of the coolant adhered to the belt and there- 
fore K promotion of life of the belt can be achieved. 
01801 Further, there can be also prevented occur- 
ence of loss of pump driving torque caused by sl.ppage 
Z reducing frictional force between the engaging face 
and tSe be?t by entering of the coolant therebetween or 
wear of the belt by occurrence of belt sl.ppage. 
mi 81] Further, although the bearing 940 ,s arranged 
between the cylindrical portion 963 and the inner pe .p - 
eral face 913c2 of the second cylindrical face 913c in 
the second rina-like space 912b, by the notched por- 
L 910d the" coolant leaked from the shaft sealing 
member 950 is not stored in the second ring-like space 
91» but immediately flows to the first nng-l.ke space 

r01 2 8 a 2] Therefore, there is not a concern of invasion of 
hl'eaked coolant to inside of the bearing 940, Thereby 
cor osion of inside of tho bearing or deterioration o 
grease can be prevented and therefore, promot.on of 
life of the bearing can be achieved. 
0i831 As many apparently widely d««W- 
ments of the present invention can be made without de- 
parting from L spirit and scope thereof, it is to be un- 
ffstood that the invention is not limited to the specific 
embodiments thereof except as defined in the append- 
ed claims. 
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A water pump comprising: 

a pulley rotated by receiving a torque from a 
drive source and having a shaft portion which 
is integrally formed therewith and extended in 
a shaft core direction at a central portion there- 

an impellerf ixed to the shaft portion and rotated 

integrally with the shaft portion; 

a body forming a water chamber arranged with 

the impeller; . 

a cylindrical portion provided by projecting from 
the body in a cylindrical shape; 
a bearing rotatably supporting the pulley at the 
cylindrical portion; and 

a shaft sealing member for sealing the beanng 
against the water chamber; 

wherein the shaft sealing member is attached 
to either one of an inner peripheral face and an outer 
peripheral face of the cylindrical portion. 
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* 2. The water pump according to Claim 1 : 

wherein an outer ring of the bearing is at- 
tached to an inner peripheral face of the pulley, an 
inner ring thereof is attached to an outer peripheral 
face of the cylindrical portion and the shaft sealing 
member is attached to an inner peripheral face of 
the cylindrical portion. 

3. The water pump according to Claim 2: 

wherein a portion of the impeller attached to 
the shaft portion is constituted in a bag-like shape 
and an end face of the shaft portion on a side fixed 
to the impeller is opened. 

4. The water pump according to Claim 2 or 3: 

wherein the cylindrical portion is provided in- 
tegrally with a portion constituting a diameter small- 
er than an outer diameter of the shaft sealing mem- 
ber. 

5. The water pump according to Claim 2 or 3: 

wherein the cylindrical portion is integrally 
provided with a portion constituting a diameter larg- 
er than an inner diameter of the bearing. 

6. The water pump according to any one of Claims 2 
through 5: 

wherein the cylindrical portion is provided with 
a large diameter portion and a small diameter por- 
tion., the bearing is attached to an outer peripheral 
face of the small diameter portion and the shaft 
sealing member is attached to an inner peripheral 
face of the large diameter portion. 

7. The water pump according to Claim 1 : 

wherein the shaft portion includes a hollow 
chamber the impeller includes a central boss por- 
tion and blades and the central boss portion is fitted 
to an inner portion or an outer portion of the shaft 
hollow chamber of the shaft portion. 

8. The water pump according to Claim 1 : 

wherein the impeller includes a central boss 
portion in a bottomed hollow shape having a closed 
wall and blades projected in a direction reverse to 
the central boss portion in an axis length direction 
of the shaft portion, the central boss portion of the 
impeller is fitted to an inner portion of a shaft hollow 
chamber of the shaft portion and the shaft hollow 
chamber of the shaft portion is closed in an uncom- 
municated state by closed wall. 

9. The water pump according to Claim 2: 

wherein the pulley is provided with a projected 
portion projected to an outer side in a diameter di- 
rection in a space between the shaft sealing mem- 
ber and the bearing. 



10. The water pump according to Claim 9: 

wherein the projected portion is provided on 
a side of a belt engaging face of the pulley in an 
axial direction of the pulley. 

5 

11. The water pump according to Claim 9 or 10: 

wherein an inner peripheral face of the pro- 
jected portion forms a storing portion for storing a 
predetermined amount of a liquid, further compris- 
10 jng: 

means for adjusting a level of the liquid stored 
in the storing portion to be always lower than 
an inner peripheral face of the belt engaging 
15 face. 

12. The water pump according to any one of Claims 9 
through 11 : 

wherein the pulley comprising: 

20 

a first space in a ring-like shape at least one 
face of which is formed by the inner peripheral 
face of the belt engaging face; 
a second space in a ring-like shape at least one 
25 face of which is formed by an inner peripheral 

face of the pulley attached with the bearing; and 
a communicating portion for communicating 
the first space and the second space. 

30 13. The water pump according to Claim 12: 
wherein the pulley comprising: 

a first cylindrical face constituting the belt en- 
gaging face, a second cylindrical face consti- 
35 tuting the inner peripheral face of the pulley at- 

tached with the bearing and a first ring-like face 
connecting the first and the second cylindrical 
faces; 

a third cylindrical face constituting the shaft; 
40 and 

a second ring-like face connecting the second 
cylindrical face and the third cylindrical face; 

wherein the communicating portion for com- 
45 municating the first and the second spaces is pro- 
vided at least either of the second ring-like face and 
the second cylindrical face. 

14. The water pump according to Claim 12 or 13: 
so wherein the first and the second spaces are 

formed integrally with the shaft by bending the pul- 
ley by a plurality of times. 
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